Utilization of fodder yeast and agro-industrial by-products in production of spores and biologically - active endotoxins from Bacillus thuringiensis.
A number of newly-devised fermentation media were evaluated with respect to their ability to support sporulation and biosynthesis of endotoxins by strains of Bacillus thuringiensis that are biologically active against Spodoptera littoralis, Heliothis armigera, and Spodoptera exigua. Fodder yeast from dried cells of Saccharomyces cerevisiae could be used as a complete mono-component medium for production of highly active spore-delta-endotoxin complexes from B. thur., vars. entomocidus, kurstaki and galleriae. Highest sporulation titers were obtained at 2% fodder yeast concentration with endotoxin yields ranging between 7 to 9 grams per liter of medium. Ground horse beans and kidney bean seeds could also be used successfully as complete media for sporulation and endotoxin production. Extracts of potato tubers and sweet potato roots were efficient media for active endotoxin production from B. thur. var. kurstaki, although the obtained yields were much lower than those produced in fodder yeast media. The utilization of fish meal, cotton seed meal, and residues of chicken from the slaughter-house as media for the production of endotoxins active against Spodoptera littoralis, was not successful. On the other hand, minced citrus peels, ground seeds of dates, and wheat bran could be successfully used in combination with fodder yeast as media for production of endotoxins, active against Heliothis armigera and Spodoptera exigua. Re-utilization of culture supernatants in a second fermentation cycle after supplementation with some nutrients gave promising results with some of the strains tested. The data obtained are discussed in view of their feasibility of application.